Purification and characterization of the M.RsrI DNA methyltransferase from Escherichia coli.
The gene (rsrIM) encoding the RsrI DNA methyltransferase (M.RsrI) from Rhodobacter sphaeroides was cloned and expressed in Escherichia coli. Under the control of a bacteriophage T7 promoter, 2% of the total protein in a crude extract was M.RsrI. This level of expression represents an approximately 50-fold increase over that present in the natural host. Chromatography using DNA cellulose and the S-adenosylmethionine analogue, sinefungin, was useful in purifying the enzyme to homogeneity. The purification yielded 100 times more enzyme than was obtained from the same quantity of R. sphaeroides cell paste. M.RsrI deposits one methyl group per productive DNA-binding event, as does its functional but sequence-nonhomologous analogue, M.EcoRI. Unlike M.EcoRI, the R. sphaeroides enzyme is a dimer at micromolar concentrations.